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Getting Started: Fractions with Prime Factor Tiles TM 

The Prime Factor Tiles System and Method
Prime Factor Tiles are a unique mathematics teaching 
aid consisting of prime numbers printed on color-
coded tiles. Activities featuring Prime Factor Tiles 
enable students to see and manipulate the hidden 
factors of composite numbers in order to understand 
and apply traditional algorithms for performing 
fraction arithmetic operations. Students who learn 
to compute with fractions using Prime Factor Tiles 
develop a deep understanding of factors that translates 
naturally to algebraic concepts and operations 
that are similarly dependent upon recognizing and 
manipulating factors—variable and negative factors 
included. 

Prime Factor TilesTM System and Method

Multiplication as 
repeated addition: 
3 × 5 = 5 × 3
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Exponential form: 
22 × 3 = 12

322
All factor pairs of 12: 
1 × 12, 2 × 6, 3 × 4
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Simplify a fraction: 

Simplify a rational
expression in Algebra: 
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Why Prime Factor Tiles Are Needed
The consensus among mathematics educators and 
researchers is that fractions instruction in the lower 
and middle grades fails to prepare many students for 

learning higher-level math. “Early Predictors of High 
School Mathematics Achievement,” an analysis of 
long-term, longitudinal studies from the US and UK 
first published in 2012, concludes that “elementary 
school students’ knowledge of fractions and of 
division uniquely predicts those students’ knowledge 
of algebra and overall mathematics achievement 
in high school.” (http://journals.sagepub.com/doi/
abs/10.1177/0956797612440101) The Final Report 
of the 2008 National Mathematics Advisory Panel 
identifies difficulty with fractions as a “pervasive 
problem” and a “major obstacle to further progress 
in mathematics, including algebra.” According to this 
report, “the most important foundational skill not 
presently developed appears to be proficiency with 
fractions.” (https://www2.ed.gov/about/bdscomm/
list/mathpanel/report/final-report.pdf) 

Effective instructional strategies and teaching aids 
for developing conceptual knowledge of fractions 
are already in widespread use. Concrete learning 
experiences with fraction circles and fraction strips 
help students to understand the properties of fractions 
as they partition a whole into equal parts and make 
physical comparisons by size and by reference to the 
number line. The same cannot be said for developing 
procedural knowledge of fractions. Students are 
expected to become proficient with the four fraction 
arithmetic operations through memorized algorithms 
taught abstractly and without reference to physical 
models. Tricks like “keep-change-flip” substitute 
for sound mathematics, and the result is poorly 
understood rules that are routinely misapplied. The 
Prime Factor Tiles System and Method was specifically 
developed to make learning the algorithms for fraction 
operations less abstract and more concrete.

Why Prime Factor Tiles Work
Standard algorithms for fraction arithmetic operations 
require students to recognize and manipulate the 
factors comprising the numerator and denominator—
specifically, factors common to both numbers. In The 
Prime Factor Tiles System and Method, a number 
is expressed exclusively as a product of its prime 
factors. With each prime factor corresponding to a 
specific color, primes common to the numerator and 
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denominator become visually obvious. Moveable 
tiles allow individual prime factors to be introduced, 
canceled out, or combined in accordance with each 
problem-solving step in an algorithm. 

With practice, the decision to move, remove, or 
introduce a factor becomes intuitive according to the 
color of the tile and its relative location within the 
fraction: Factors placed side by side in a horizontal row 
get multiplied, while any factor below the fraction bar 
cancels out a common factor above the fraction bar. 
Because Prime Factor Tiles teach the same algorithms 
for fraction operations that students are expected to 
use without the aid of any manipulative, there is a 
natural transition to pencil-and-paper methods. By 
emphasizing the role of factors in fraction operations, 
the use of Prime Factor Tiles builds a strong foundation 
for later algebraic operations involving rational 
expressions, polynomials, radicals, and more.

Using Prime Factor Tiles
The scripted activities in this workbook were written 
for teacher-directed instruction with a small group 
of students, but they can be modified for use in a 
whole-class or student-directed setting. Prime Factor 
Tiles are simple to use, but there is no substitute for 
reading through the background information and 
rehearsing each activity yourself prior to introducing 
it to students. As a new way for students to represent 
and manipulate numbers, it is critical that there is no 
confusion on the part of the instructor as to how Prime 
Factor Tiles are to be used to solve problems. Solving 
problems through physical manipulation of prime 
factors is the singular purpose of the tiles; they are not 
intended for representing all numbers or displaying 
both the problem and the result simultaneously.

Many of the activities for Prime Factor Tiles begin 
with one or more demonstrations involving concrete 
objects in order to activate prior knowledge developed 
through the use of hands-on activities and visual 
models in earlier grades. Simple fraction problems 
modeled with fraction strips, pizza slices, tokens, and 
so on, ensure that the steps of an algorithm can be 
acted out and final results can be confirmed physically. 
Modeling these same problems using Prime Factor 
Tiles has the explicit purpose of building procedural 

knowledge upon conceptual knowledge. Making 
reference to a physical model or real-world situation 
familiar to students when introducing an algorithm 
shifts the instructional focus from applying a rule to 
understanding how and why the rule works.

What’s in the Kit
Each student set of Prime Factor Tiles consists of the 
following factors: 8 magenta #2 tiles, 6 yellow #3 tiles, 
4 green #5 tiles, 3 blue #7 tiles, and two white #1 
tiles with –1 on the reverse side. The colorful prime 
number tiles make it possible to represent every 
number on the 10 × 10 times table and create a large 
variety of fraction problems to solve. The white #1 tile 
is necessary as a numerator when other factors have 
canceled out, and the –1 on the reverse facilitates 
introduction to negative numbers and absolute value. 
The black arithmetic operation tiles are double-sided 
to reinforce the inverse relationships between addition 
and subtraction and between multiplication and 
division. Each student set includes 2 “+/–” and 2 “×/÷” 
tiles. One black “=/<” tile and 2 tiles with a parenthesis 
on one side and absolute value bars on the reverse are 
also included. 

The Factor Finder
For many students, the inability to recall times-table 
facts from memory is the first roadblock to success 
with fraction operations. The Factor Finder is a 
temporary aid that makes it possible for these students 
to participate in the activities written for Prime Factor 
Tiles and attain computational fluency with fractions 
even as they work toward mastery of times-table facts. 
Facts from the 10 x 10 times table are arranged in 
numerical order, making it easy for students to quickly 
identify one or more factor pairs as a starting point to 
determining the prime factorization of a number. 

The Fraction Mat
The reproducible fraction mat is intended to be cut in 
half, with each student receiving a single fraction bar 
strip. The same Prime Factor Tiles used to model the 
problem should be manipulated to produce a solution. 
The problem and solution are not to be displayed 
simultaneously.


